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Description 

[0001] The present invention reiates to a [keyboard 
liaving keys and to a l<ey for Inputting characters, wiiere- 
in the key Is arranged to produce a character In re- 
sponse to the press of the key once. Aiso the Invention 
relates to a telephone apparatus comprising such a key- 
board. 

[0002] The use of mobile phones and other portable 
devices Is also becoming common In the handling and 
transfer of alphanumeric information. This requires hav- 
ing a small-sized manmachine interface (MM\), which is 
capable of easily handling more than 30 letters, num- 
bers from 0 to 9, and about ten special characters (+, #, 
*, etc.), I.e., a total of, for example, 50 characters or 
more. The entity of the produced characters is called a 
set of characters. The operational requirement is the 
same as, e.g., that of a computer keyboard, but the size 
should be considerably smaller, and the device should 
also be suitable for mobile use In other ways. An addi- 
tional requirement made of the device is, e.g., good 
manufacturability and low costs, as well as suitability for 
different kinds of user environments and for the Imple- 
mentation of many different types of sets of characters. 
The device, presented here, which meets these require- 
ments, is called a keyboard while an alphanumeric key- 
board is called an A/N keyboard. 
[0003] One way of reducing the size of an A/N key- 
board Is to reduce the size of an individual key to the 
extent that the keys are handled by means of a special 
manipulator Instead of using fingers such as a stick, as 
indicated by the development path of the miniaturisation 
of an A/N keyboard, shown in Figure 1. Another way is 
to make one key serlal-operationally multi-functioning, 
i.e., sequential, so that, within a specific tiriie window, 
one press denotes a number, two presses a first letter, 
three presses a second letter, etc. For example, an /VN 
keyboard used with motions, currently in use in GSM 
phones, functions in this way, as shown in Figure 2. The 
keyboard functions merely as a numeric keyboard and, 
when separately selected, on an A/N keyboard, so that 
one press within a specific period of time (e.g., approx. 
one second) denotes a first letter alternative, two press- 
es a second letter alternative, etc. In a widely known 
solution, the sensitivity of a key to the number of presses 
can be adjusted so that the key either Identifies several 
presses or each press is followed by the main alterna- 
tive, i.e., usually the selection of a number The pressing 
of a key is identified by electronics, so that the pressed 
key connects a row conductor, at the point of the key, to 
a column conductor, located at the same point, and by 
identifying, by means of electronics, the conductors con- 
nected to each other 

[0004] The problem of both a traditional and a minia- 
turised keyboard Is that they neither fit in a sufficiently 
small space nor Is it Impossible to have clear numeric 
keys on a small fiJH keyboard. From the viewpoint of a 
portable device, the problem Is also the number of ma- 



trix conductors, required in keyboard coding, which, for 
e.g. 56 keys Is 7-kS (7 rows, 8 columns), and the defor- 
mation of the row/column figure of the keyboard, when 
implementing for e.g., 56 keys physically for a 4*1 4 row 

5 matrix. The advantage of a sequential key function Is a 
clear main function, e.g., numbers, but the disadvan- 
tage, from a user's viewpoint, the slowness of the letter 
functions and that It Is difficult to understand. 
[0005] A major technical development step should yet 

10 be taken from the above-described solutions, e.g., to 
graphic, interactive keyboards or to identifying writing 
by a hand movement. Hence, there Is still need for a 
useful A/N keyboard, based on contact. 
[0006] One solution for a key of a keypad Is disclosed 

IS in publication DE 36 22 275, in which each key has two 
contact elements and the key is formed as a rocker but- 
ton so that when the key Is pressed in the middle both 
contact elements are contacted to activate a middle key 
function, when the key is pressed at left only the left con- 

20 tact element Is contacted to activate a left key function , 
and when the key is pressed at right only the right con- 
tact element is contacted to activate a right key function. 
This solution albws three different key functions by one 
press. At the time, however, more than three key func- 

2S tions are desired of one key, especially in mobile 
phones. 

[0007] The present Invention combines, from a user's 
viewpoint, a single- and multi-functioning key so that 
there Is only one key for a number of characters, how- 

30 ever, so that each character is selected with a single 
press of the key. The present invention allows in the pre- 
ferred embodiments 8-10 different key functions for 
each key by a single press of the key. As for its manu- 
facture, the device is economical, because the number 

35 of conductors required for keyboard coding such as row 
and column conductors are smaller than In the well- 
known two-dimensional matrix conductor solutions. 
Therefore, e.g., 56 characters, whch in matrix coding 
require 15 (7-h8) conductors, can be decoded by means 

40 of 11 conductors which consist of the row and column 
conductors of a 4*4 matrix, as well as three conductors 
Identifying the keyboard edge, thereby easily enabling 
the coding of more than 64 different kinds of characters. 
[0008] The Invention Is characterized by that the key 

■*s has a main contact which Is always activated when the 
key is pressed, and at least one edge contact, which is 
activated. In addition to the main contact, when the key 
is pressed at the point or close to the point of the edge 
contact, and the activation of predetermined contacts 

so correspond to the inputting of a predetermined charac- 
ter. 

[0009] The invention will be described In following by 
reference to the attached drawings, In which 

ss Figure 1 shows the development path of the min- 
iaturisation of an /VN keyboard. 
Figure 2 shows a prior art keypad of a mobile 
phone. 
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Figure 3a shows a mechanical principle of the in- 
vention, 

Figure 3b shows and a timing diagram of contacts, 
Figure 4 shows contact combinations of triangular 

and quadrangular keys, and 
Figure 5 shows an electrical principle of the inven- 
tion and its application. 

[001 0] Figure 3a shows one example of the structure 
of a key according to the invention. The mechanical ba- 
sic structure of a key 30, shown in Figure 3a, is such 
that a centre contact 31 in the key, which is, e.g. of elec- 
tricity conducting plastic, forms, at first, a contact be- 
tween c(olumn) and r(ow) conductors. The centre con- 
tact 31 of the key 30 and edge contacts 32, 33... are in 
an electricity conducting contact with each other and 
consist of, e.g., a common electricity conducting plastic 
part 39. On the basis of this c/r contact, the key that has 
been pressed is identified on a keyboard consisting of 
a number of keys. When the key 30 is pressed further, 
at the point of a comer contact, a second contact is 
formed, underneath the key, between the centre con- 
ductor c and one of the edge conductors. 
[001 1 ] When the key is pressed in the centre area, on- 
ly the c/r contact is formed, which denotes the main 
character alternative of the key in questton. When the 
key is pressed on one of the edges, at first, the contact 
c/r is formed and then, after a short expanse of time, a 
second contact c/e is formed, which denotes the selec- 
tion of some secondary character alternative of the key 
in question. 

[001 2] By means of electronics that identify the func- 
tioning of the key, the keyboard can be set to such a 
mode, that it only identifies the contacts c/r, or the con- 
tacts c/r and c/e. It is also possible that electronics can 
also identify multiple presses. As for timing, it is essen- 
tial that the contact c/r, and the contact c/e, which could 
be formed after that, will be identified to have formed 
quickly enough after the formation of the contact. 
[0013] One possible identification process is shown 
in Figure 3b by means of a timing diagram. The contact 
c/r is formed at the point of time of tg, and it is identified 
by the electronic equipment at the point of time of tstaf,- 
From thereon, the point of time of tg will be anticipated, 
at which time a possible second contact c/e will be iden- 
tified, and a decision on the key function will be made. 
When pressing a key in one of the corners, a second 
contact will be formed at the point of time of ti. Thus, 
the actual difference in time between the contacts c/r 
and c/e is ti - to, and the identification of the entire key 
function will last for a period of time of tp = tg - to- Typi- 
cally, Xq is equal to 50 ms. 

[0014] When the key is released, the contact c/e will 
open at the point of time of tg^ first and, after that, the 
contact c/r will open at the point of time of tgg, which will 
be identified at the point of time of ts,op. Hence, the du- 
ratkjn of the entire key function is T,o, = tgiop - ^xan- Typ- 
ically, T,o, is equal to 100-300 milliseconds. Thus, the 



key described above makes it possible to produce al- 
phanumeric characters at the rate of three characters a 
second and, in principle, even as many as ten charac- 
ters a second. 

s [0015] As for the method, it is not essential whether 
contacts 31, 32, 33, etc. are mechanical switches, e.g., 
well-known membrane keys on a circuit board, or plastic 
keys as described above. The most essential functksn 
is based on one or more contacts and on their order of 

10 formation, so that the identification of a character can 
be made on the basis of the activation of the main con- 
tact. This can be done in accordance with the example 
described here, so that all the contacts are assumed to 
be activated after a specific period of time from the ac- 

15 tivation of the main contact. A second alternative is that 
the main contact will be the last to activate, in which case 
the character can be identified immediately in connec- 
tion with the activation of the main contact. As for me- 
chanical implementation, the former method of imple- 

20 mentation is more natural. There are no limitations to 
the number of edge contacts either, but three and four 
edge contacts are preferred. Three is preferable be- 
cause, when one edge is pressing, two other edges form 
an axle, which supports the inclination of the key and, 

2S in addition, the contact part of a triangular key can be 
pressed in three different ways: only on the centre area, 
on the centre area and on one edge, and on two edges. 
This enables seven different singletouch characters by 
means of one key The eighth character is the pressing 

30 of the key, so that all the contacts are activated, i.e., in 
a triangular key, all binary combinations of edge conduc- 
tors El - E3 are possible. Four edge contacts are well 
suited to quadrangular keys, although, e.g., the centre 
contact 31 should be used as a support point for the 

35 key's movement, if the only aim is to activate one edge 
contact. In a quadrangular key, the activation of two 
edge contacts is ideal. 

[001 6] By comparing the easily implemented contact 
combinations of triangular and quadrangular keys, as 

40 shown in Figure 4, it can be noted that a triangular con- 
tact part is relatively more effective and almost as ver- 
satile as a quadrangular key. In Figure 4, the open circle, 
drawn inside the key's edge line, denotes an unformed 
contact and the closed circle denotes a contact fomned, 

45 by the key being pressed on different points. The contact 
combinations 1 - 4 of the triangular key, shown in Figure 
4, are based on the identification of a centre contact and 
one edge contact as described above, and the combi- 
nations 5-8 are based on the identification of a centre 

so contact and two edge contacts On the triangular keys, 
arrows have also been drawn to indicate the support 
points of the counterforce to the force forming a contact. 
It can be seen that the contact combinations 2 - 4 of the 
triangular key are preferable in the sense that two sup- 

55 port points are formed on the opposite edge for each 
edge contact, and the movement of the key is an easily 
controlled swaying motion on an axle formed by them. 
[0017] Figure 5 shows an electrical connection for a 
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3*3 contact keybcard, wherein each of the keys has 
three single-press functkjns. Let us study a key 51, in 
the centre area, of which there is a row contact of 52 
and a column contact of 53, which are connected to a 
row conductor r^ and a column conductor c^, respec- 
tively. In addition, underneath the key, there is an edge 
contact of 54, connected to an edge conductor e^ , and 
an edge contact 55, connected to an edge conductor eg. 
When pressing the key 51 in the centre, the contacts 52 
and 53 connect the row conductor r^ and the column 
conductor c^ together, whereby the control electronics 
will Identity that the key 51 has been pressed. (No con- 
tact is formed between the edge conductors e^, eg... at 
this point.) When the key 51 is pressed, e.g., at the point 
of a contact 54, the key will connect the contact points 
52 and 53 and, a little later, also the contact point 54. 
Electronics will identify that the row conductor r,, the col- 
umn conductor c, , and the edge conductor e, have been 
connected together, and interpret that the key 51 has 
been pressed on the edge, at the point of the contact 
54. Thus, a keyboard, according to this example, is ca- 
pable of identifying 3*3*3, i.e., 27 different characters 
on the basis of two contacts formed. More generally, the 
number of characters N^t. which can be identified by 
means of a centre contact and, in addition to it, by means 
of one edge contact, is 

where is the number of row conductors, is the 
number of column conductors, and Ng is the number of 
edge conductors. l\/lechanically, it can also be arranged 
so that, in addition to a contact in the centre area of the 
key 51, two edge contacts will be activated, in which 
case, the number of characters to be produced by 
means of a single press of a single key will increase fur- 
ther, if a large number of special characters should be 
produced, a well-known method can also be used in or- 
der to implement a multi-functioning keyboard and, 
hence, by means of a single keyboard, also produce, e. 
g., in addition to the main characters of the Latin alpha- 
bet, Germanic and Scandinavian characters. 
[0018] In addition to its small size, usability, simplicity, 
profitability, and economy, the advantages of the solu- 
tion presented here are also its suitability for a number 
of different types of sets of characters, as well as for the 
handling of numbers and letters without mutual limita- 
tions. 

[0019] To a person skilled in the art, it is also obvious 
that keyboards can be compiled and used in different 
ways depending on their use. Sometimes, only one 
character is identified per key, sometimes all the single- 
press characters per key, and sometimes, in addition to 
these, also the characters that require several presses 
as well. The present solution is also suitable for the im- 
plementation of a telephone keyboard in accordance 
with the recommendations of the CCITT (present ITU). 



An example of a telephone apparatus in which keyboard 
according to the invention can be used is a mobile 
phone, e.g. which is shown in the middle of Figure 1 . it 
is also apparent, that when the contact part of a key is 

s essentially intheshapeofatriangieoraquadrangie, as 
described above, the part that is visible to a user can be 
designed in accordance with the current requirements 
or trend. It is also possible to implement keyboards, 
which permanently have different types of keys. Thus, 

10 the field of application of the present invention is only 
restricted by the enclosed claims. 



Claims 

75 

1. A keyboard having keys for inputting characters, 
wherein a key is arranged to produce a character in 
response to the press of the key once, character- 
ised in that the key (30) has a main contact (31 ) 

20 which is always activated when the key (30) Is 
pressed, and at least one edge contact (32, 33), 
which is activated, in addition to the main contact 
(31 ), when the key (30) is pressed at the point or 
close to the point of the edge contact (32, 33), and 

zs the activation of predetermined contacts corre- 
spond to the inputting of a predetermined character. 

2. A keyboard according to claim 1 , characterised in 
that the keyboard or keys of its required part can be 

30 setbya usertoamode, wherein only main contacts, 
or all the contacts, or all the contacts and succes- 
sive functions are identified. 

3. A keyboard according to claims 1 or 2, character- 
's ised in that the key comprises three edge contacts 

arranged in a triangular form. 

4. A keyboard according to claim 3, characterised in 
that the key has a triangular shape and each edge 

40 contact is located at an apex of the triangle. 

5. A keyboard according to claims 1 or 2, character- 
ised in that the key comprises four edge contacts 
arranged in a quadrangular form. 

45 

6. A keyboard according to claim 5, characterised in 
that the key has a quadrangular shape and each 
edge contact is located at a comer of the quadran- 
gle. 

50 

7. A telephone apparatus comprising a keyboard hav- 
ing keys for inputting characters, wherein a key is 
arranged to produce a character in response to the 
press of the key once, characterised in that the key 

55 (30) has a main contact (31) which is always acti- 
vated when the key (30) is pressed, and at least one 
edge contact (32, 33), which is activated, in addition 
to the main contact (31), when the key (30) is 
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geben von Zeichen, wobei eine Taste so ausgebil- 
det ist, dass sie ein Zeichen auf einmaliges Betati- 
gen der Taste ausgibt, dadurch gekennzeichnet, 
dass die Taste (30) einen IHauptlcontalct (31), der 

s immer belm Betatigen der Taste (30) aktiviert wird, 
und mindestens einen Randkontakt (32, 33) auf- 
weist, der, zusatzlich zum Hauptkontalct (31), akti- 
viert wird, wenn die Taste (30) am Punkt des Rand- 
kontakts (32, 33) oder in dessen Nahe betatigt wird, 

70 und dass die Aktivierung vorbestlmmter Kontakte 
der EIngabe eines vorbestimmten Zeicliens ent- 
spricht. 

8. Taste zum Eingeben von Zeichen, wobei die Taste 
is so ausgebildet ist, dass sie ein Zeichen auf einma- 
iiges Betatigen der Taste ausgibt, dadurch ge- 
kennzeichnet, dass die Taste (30) einen IHaupt-' 
kontakt (31), der immer beim Betatigen der Taste 
(30) aktiviert wird, und mindestens einen Randkon- 
20 takt (32, 33) aufweist, der, zusatzlich zum Haupt- 
kontakt (31), aktiviert wird, wenn die Taste (30) am 
Punkt des Randkontakts (32, 33) oder in dessen 
Nahe betatigt wird, und dass die Aktivierung vorbe- 
stimmter Kontakte der Eingabe eines vorbestimm- 
25 ten Zoichens entspricht. 



Revendlcatlons 

30 1. Clavier comportant des touches pour entrer des ca- 
ract^res, oCi une touche est agenc^e de manifere k 
produire un caract^re en rdponse k la pression 
exerc^e une fois sur la touche, caractSrisd en ce 
que la touche (30) comprend un contact principal 

3S (31) qui est toujours activd lorsque la touche (30) 
est soumise k une pression, et au moins un contact 
de bord (32, 33) qui est activ6, en plus du contact 
principal (31 ), lorsque la touche (30) est soumise k 
une pression au point ou a proximite du point du 

40 contact de bord (32, 33), et I'activation de contacts 
prdddtermin^e correspond k I'entr^e d'un caractdre 
donne. 

2. Clavier selon la revendication 1 , caracterise en ce 
4S que le clavier ou les touches de sa partie necessaire 

peuvent Stre places par un utilisateur dans un mo- 
de, dans lequel seuls les contacts principaux, ou 
tous les contacts, ou tous les contacts et les fonc- 
tions successives sont identifies. 

so 

3. Clavier selon les revendications 1 ou 2, caract6ris§ 
en ce que la touche comprend trois contacts de 
bord disposes sous la forme d'un triangle. 



pressed at the point or close to the point of the edge 
contact (32, 33), and the activation of predeter- 
mined contacts correspond to the inputting of a pre- 
determined character. 

8. A key for inputting characters, wherein the key is 
arranged to produce a character in response to the 
press of the key once, characterised in that the key 
(30) has a main contact (31) which is always acti- 
vated when the key (30) is pressed, and at least one 
edge contact (32, 33), which is activated, in addition 
to the main contact (31), when the key (30) is 
pressed at the point or close to the point of the edge 
contact (32, 33), and the activation of predeter- 
mined contacts correspond to the inputting of a pre- 
determined character. 



Patentanspruche 

1. Tastatur mit Tasten zum Eingeben von Zeichen, wo- 
bei eine Taste so ausgebildet ist, dass sie ein Zei- 
chen auf einmaliges Betatigen der Taste ausgibt, 
dadurch gekennzeichnet, dass die Taste (30) ei- 
nen Hauptkontakt (31), der immer beim Betatigen 
der Taste (30) aktiviert wird, und mindestens einen 
Randkontakt (32, 33) aufweist, der, zusatzlich zum 
Hauptkontakt (31), aktiviert wird, wenn die Taste 
(30) am Punkt des Randkontakts (32, 33) oder in 
dessen Nahe betatigt wird, und dass die Aktivierung 
vorbestimmter Kontakte der Eingabe eines vorbe- 
stimmten Zsichens entspricht. 

2. Tastatur nach Anspruch 1 , dadurch gekennzeich- 
net, dass die Tastatur oder Tasten in ihrem erfor- 
derlichen Tell von einem Benutzer in einen Modus 
versetzt werden konnen, in dem nur Hauptkontakte 
Oder alle Kontakte oder alle Kontakte und Folge- 
funktionen erkannt werden. 

3. Tastaturnach Anspruch 1 oder2, dadurch gekenn- 
zeichnet, dass die Taste 3 in Dreieckform angeord- 
nete Randkontakte aufweist. 

4. Tastatur nach Anspruch 3, dadurch gekennzeich- 
net, dass die Taste dreieckige Form aufweist und 
jeder Randkontakt an einer Spitze des Dreiecks 
liegt. 

5. Tastatur nach Anspruch 1 oder 2, dadurch gekenn- 
zeichnet, dass die Taste 4 mit rechteckiger Form 
angeordnete Randkontakte aufweist. 

6. Tastatur nach Anspruch 5, dadurch gekennzeich- 
net, dass die Taste viereckige Form aufweist und 
jeder Randkontakt an einer Ecke des Vierecks liegt. 

7. Telefongerat mit einer Tastatur mit Tasten zum Ein- 



55 4. Clavier selon la revendication 3, caracterise en ce 
que la touche a une forme triangulaire et chaque 
contact de bord est place a un sommet du triangle. 
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Clavier selon les revendications 1 ou 2, caracterise 
en ce que la louche comprend quatre contacts de 
bord disposes sous une forme quadrangulaire. 

Clavier selon la revendication 5, caracterise en ce 5 
que la touche a une forme quadrangulaire et cha- 
que contact de bord est place a un angle du qua- 
drangle. 

Appareil telephonique comportant un clavier ayant 10 
des touches pour entrer des caract^res, ou une tou- 
che est agencde de manidre h produire un caractd- 
re en rSponse k la pression exerc6e une fois sur la 
touche, caractdrisd en ce que la touche (30) com- 
prend un contact principal (31 ) qui est toujours ac- 1S 
tiv§ lorsque la touche (30) est soumise a une pres- 
sion, et au molns un contact de bord (32, 33) qui est 
actlv6, en plus du contact principal (31), lorsque la 
touche (30) est comprimee au point ou a proximite 
du point du contact de bord (32, 33), et I'activation 
de contacts pr6d6terminds correspond k I'entrde 
d'un caract6re donn6. 

Touche pour entrer des caract^res, oij la touche est 
agenc6e de mani6re k produire un caract6re en r6- 
ponse k la pression exerc^e une fois sur la touche, 
caract6ris6e en ce que la touche (30) comporte un 
contact principal (31 ) qui est toujours activ6 lorsque 
la touche (30) est soumise k une pression, et au 
moins un contact de bord (32, 33) qui est active, en 30 
plus du contact principal (31) , lorsque la touche 
(30) est comprim6e au point ou k proximity du point 
du contact de bord (32. 33), et I'activation de con- 
tacts pr6d6termln6s correspond k I'entrde d'un ca- 
ractdre donn^. 35 
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